Spatial tuning of auditory neurons in the superior colliculus of the echolocating bat, Myotis lucifugus.
The azimuthal selectivity of auditory neurons was examined in the superior colliculus of the little brown bat, Myotis lucifugus. Frequency-modulated (FM) sounds, synthesized to mimic biosonar signals the echolocating bat naturally hears, were delivered from a loudspeaker moving across the front of the unanesthetized animal. Neurons were classified on the basis of their spatial tuning into two general classes: (i) hemifield units (34%) were broadly tuned to the contralateral side irrespective of sound pressure level; (ii) azimuth-sensitive units (66%) were sharply tuned to different azimuths at sound pressures near their minimum thresholds (MTs). A distinguishing feature of these azimuth-sensitive neurons is that they responded maximally to a sound source located at a preferred azimuth (best azimuth) for levels as high as 30 dB above their MT. Mapping experiments provide evidence of a sequential representation of best azimuth along the rostrocaudal extent of the superior colliculus, with sounds originating from 0-10 degrees ipsilateral coded at the rostral end, and from 30-40 degrees contralateral coded at the caudal end. The highly directional echolocation system of Myotis probably accounts for the limited azimuthal representation of echo-source spanning mainly 40 degrees to either side of its line of flight.